We study the impact of income taxation on intergenerational income correlation. We estimate a life cycle dynastic model and conduct counterfactual analysis to observe the effects of various tax regimes. Compared to a no tax environment, a flat tax regime reduces the correlation only by one percentage points. If the flat tax regime provides child benefits, the correlation additionally declines by four percentage points. Finally, if the taxes are progressive, the reduction, which is due to the increase in the fertility rate (quantity) and the decrease in the educational outcome of children (quality), is highly significant (seven percentage points).
Introduction
"It is hard to look at these figures (the Great Gatsby curve) and not be concerned."
Alan Krueger
The negative relationship between income inequality and intergenerational social mobility− the Great Gatsby curve− implies that climbing social ladders has become harder in the US over last four decades. This inference conflicts with the American dream and has recently attracted the attention of the US policymakers. On the other hand, the literature studying the effects of a government policy on the intergenerational income inequality is sparse. In this paper, we fill this gap by studying the effects of income tax policy on the intergenerational correlation of income (ICI). We estimate a dynastic life cycle model using two generations of Panel Study of Income Dynamics (PSID) and conduct four counterfactual analysis to measure the impact of different tax regimes. Compared to a no tax environment, we find that a flat tax system reduces the ICI only by one percentage point. If the flat tax system provides child benefits, the ICI additionally declines by four percentage points. On the other hand, we observe the highest reduction (seven percentage points) via progressive taxes. The sources of this reduction rely on the increase in the fertility rate (quantity) and the decrease in the children's educational outcome (quality).
We make theoretical and quantitative contributions. On the theoretical side, we embed a life cycle model into a Barro-Becker (dynastic) framework. The latter has been used by macro and labor economists to analyze the implication of family dynamics across generations. Embedding a life cycle allows us to study the impacts of income taxes on the parental investment in children's educational attainments. On the quantitative side, we estimate our model using two generations in the Panel Study of Income Dynamics dataset. The estimated model incorporates the statutory taxes using a tax simulator (TAXSIM) to study the implications of tax policy on the intergenerational mobility. The policy experiments via counterfactuals allow us to analyze the quantitative implications of two major components of the US tax code: progressiveness and child benefits.
One of the policy objectives of progressive taxes is to reduce income inequality since an increase in the progressivity rate, in general, decreases labor market time. This decrease can increase time spent with children, which positively influence children's educational outcomes and consequently can impact their future earnings and ICI. On the other hand, an increase in the progressiveness reduces the net return to investment in children's human capital, which can negatively impact parental investment behavior. Therefore, the impact of the progressivity rate cannot be observed at a first glance. Empirical evidence suggests that the ICI are lower in countries where taxes are more progressive, such as in Scandinavian countries. Moreover, the Gini coefficients in these countries are much lower compared to the one in the US, where taxes are less progressive. Linking these facts with the Great Gatsby curve raises an important question: Is there a relationship between progressivity rate and the ICI?
To answer this question, an explicit modeling of children's behavior in a dynastic model is required. We adapt the structural approach in Gayle et al. (2017) , and study a dynastic model of altruistic unitary households, who make a fertility choice and decide time allocation between labor market, leisure, and childcare during their life cycles. The most recent empirical literature finds that parental care, which we name time investment in children, is a very important component of children's human capital. The literature additionally states that the time investment is especially crucial during early childhood. Therefore, we particularly focus on the early childhood investment, which impacts the educational attainments of children. The education of an individual not only affects her labor income but also impacts her household formation as spouses are likely to have similar educations (assortative mating). The household income, total labor income of spouses, is taxed by a parametric tax function: T n (w) = w − λ n w 1−τ n , where T n (w) is the tax liabilities of n− child families who generate w income and τ n is the progressivity rate of tax liabilities of n− child families. This parametric tax function, in particular, simplifies to answer the question above as we can directly observe the impact of progressivity rate in the households' behavior and its consequences on ICI.
One of the major benefits of the structural econometric approach is the ability to conduct a full counterfactual analysis concerning the intergenerational effects of taxation. The literature on the empirical structural models mostly incorporates intergenerational concerns by modifying the standard dynamic structural estimation methods. This modification, in general, creates a proxy for the parental valuation for children as a function of state variables. In particular, the children's educational outcomes or test scores are the widely used proxies. 1 The proxy approach simplifies the estimation stages, but comes at a cost. Their counterfactual exercise does not model the choices of the future generations, which can be unrealistic for many important economic problems. Especially, the income taxation not only affects the current generation's incomes directly, it also impacts the return of parental investment, since children's future (choices) incomes are arguments in the valuation of children from parents' perspective. 2 That is, in a counterfactual environment, the value parents place on their children's quality changes in two ways, the value of the state variables and the functional form of the mapping between the state variables and the utility derived from them. The structure that does not explicitly model the second generation does not allow the functional form of the mapping to change. This is, in fact, crucial to answer questions in tax literature since the changes in taxes alter households' behavior not only for the current generation but also for future generations. We estimate our model using two generations from the PSID dataset and show that the model successfully fits the data. We then conduct four counterfactuals to analyze the impact of income taxation. In the first, households do not pay income taxes and we set this counterfactual to be our base counterfactual. In the second, households pay a flat tax rate. In the third counterfactual, the taxes are progressive but do not provide child benefits. In the fourth, the average tax rate is the same for households of the same size but decline when a child is born. We compare the households' decisions and their consequences on the ICI across counterfactuals.
Our first important finding is that while males' labor supply decisions are almost unresponsive to tax changes, females' labor is very sensitive. In particular, we observe that from a no tax environment to a progressive taxes environment, the reduction in the female labor supply is more than twice the reduction from no tax to flat taxes environment. One of the main reasons of this sensitivity is the gender wage gap, which is well documented in the literature. Due to the gap, females' labor is less productive, which makes them secondary earners of married households. Therefore, their first dollar earnings are started to be taxed at a high rate and the rate gradually increases if the taxes are progressive. Consequently, the return on females' labor decreases and females work less. This result is in line with empirical labor literature, as the elasticity of females' labor supply with respect to taxes is much higher than the elasticity of males' labor supply.
Our second important result is that taxes significantly increase the number of children in the household. The increment is substantial when the taxes are progressive. There are many reasons behind this result but two are the most significant. First, as stated above, the female labor supply is reduced more when taxes are progressive, which potentially increases time investment, i.e. females have more time to raise more children. Second, households know that the dynastic component of the utility declines due to progressive taxes (for similar reasons as above). Considering these two reasons, households increase the number of children to increase the utility from the dynastic component.
Our third major result is that the taxes reduce the ICI, but the type of taxation matters. To measure the ICI, we use the average of the household incomes that are earned when households are between 30 and 40 years old. This approach simply reduces potential measurement errors as well as provides a fine estimate of the permanent income as households are mostly productive during this period of their life cycles. 3 Though, our qualitative results are robust by changing the age range of households. We observe that from no tax regime to a flat tax system, the correlation is reduced by one percentage point. However, we see a significant reduction (five and seven percentage points) when the taxes are child dependent or progressive, respectively. The main reasons for the reduction for the progressive taxes are due to the increase in the number of children (quantity) and the decline in the children's educational outcome (quality). Consequently, income mobility increases in the economy. The reason for the reduction for the child dependent (and flat) tax regime is that households invest more time in children and this impact is more significant for households with less education. Consequently, those households' children have relatively more education and income mobility is higher even though this effect is mitigated by the increase in fertility.
The rest of the paper proceeds as follows. After a brief literature review, Section 2 provides a motivational example for a structural model. Section 3 introduces a micro-founded model and specifies its key mechanisms. Section 4 briefly states the summary statistics in the data and the estimation strategy. We refer to Gayle et al. (2018b) for a detailed estimation strategy. Using the estimated forms, we conduct counterfactuals and show the main results in Section 5. We present both analyses on the households' life cycle choices as well as the intergenerational mobility. Section 6 concludes the paper.
Related Literature: There are many public finance studies on the impact of taxation on parental choices, especially their labor choices. On the other hand, there is also high volume of empirical studies that focus on the ICI. The former literature mainly abstracts from the correlation in income across generations, while the latter is silent on the impact of tax policies on the correlation. Our paper connects these two strands of literature and shows the impact of tax policies on the parental decisions and how these decisions shape the future generation's economic outcome.
The literature on taxation is very sparse in regards to human capital formation in an intergenerational model. Stantcheva (2015b) and Gelber and Weinzierl (2016) are a few exceptions. The latter study an intergenerational model, in which parents can influence children's opportunities. The former focuses on the optimal taxation in a dynastic model where parents monetarily invest in their children's educational outcome. Although these papers are a substantial contribution to the literature, they do not incorporate life cycle decisions and do not investigate the parental time investment for children. The time investment is, in particular, very important since it is a perfect substitute for the market labor time. 4 In particular, parents' time investment, which is indirectly affected by labor income taxation, is found to be a very important component (see Del Boca et al. (2013) and Schoellman (2016) ). 5 A change in the income tax policy can have effects across generations, both due to the re- 4 In a life cycle model, Trostel (1993) shows that human capital accumulation is negatively affected by proportional income taxes. Stantcheva (2015a) and Stantcheva (2017) study optimal taxation by considering the individuals investment in own human capital policies. The former focuses on the time investment while the latter focuses on monetary investment. In fact, time and monetary investment (costs) can play important role on the optimal tax design even in a static model (see Kurnaz (2018) ). Another important component of the optimal tax design is the preferences for redistribution which is affected by beliefs about intergenerational mobility (see Alesina et al. (2018) ).
5 Recently, the labor literature studies time allocation of households on optimal income taxation (see Blundell and Shephard (2011) and Gayle and Shephard (2019) ).
optimization of parents (who will reallocate resources through time and monetary investment) and the re-optimization of children (who will face a different initial endowment to start their life cycle). For instance, a progressive income tax schedule reduces both the returns on labor hours and the returns to acquiring human capital. 6 Hendricks (2003) studies the impact of taxation on human capital accumulation and show the differences between the models used in the literature. He particularly focuses on the tax elasticity on human capital accumulation and shows that an infinite horizon model generates higher tax elasticity than an overlapping generation model. In a more close to study to ours, Holter (2015) studies the impact of progressivity of income tax schedule on the intergenerational income persistence. Similar to our model, Holter (2015) studies a dynastic life cycle model of (single) males who intensively decide labor choices and exogenously have one child. We differ from previous studies in a couple of ways. First, we model human capital accumulation in a micro-production function. Human capital is accumulated not only through monetary investment, but also through time investment. 7 Time investment channel creates another impact of progressive taxes as more progressive taxes might lead agents to reduce labor market time and devote more time into childcare (time investment), which is supported by our counterfactual exercises. Moreover, we model unitary married households, which allows to study the labor supply decisions of mothers more realistically, especially when fertility is a choice. Note that fertility choice can be very important, yet, is neglected in the structural models (including Holter (2015) ) studying taxation and intergenerational mobility. In particular, when taxes are more progressive, the life cycle utility of households falls because of the reduction in labor supply. Similarly, the dynastic component of the utility also falls as the return on parental investment decreases. Consequently, parents might seek to increase their utility through the dynastic component by increasing the number of children, which would reduce per-child investment and children's human capital. As a result, income mobility in children's generation might increase. 8 Moreover, the number of children is a very important component of US income tax schedule and progressivity changes by the number (see Table 1 and Guner et al. (2014) ). Therefore, our simulation exercise can capture the impact of changes in the progressivity through family size component of the tax schedule.
The literature on intergenerational mobility is extensive. 9 In terms of its structure, our paper is closely related to Gayle et al. (2017) who study the sources of ICI. 10 Their structural model can capture a large portion of the correlation and the model is able to disentangle the impact of 6 See Heckman et al. (1998) , Krueger and Ludwig (2013) , and Guvenen et al. (2014) ). 7 Recent applied micro studies show that time investment can be more important than monetary investment (see Del Boca et al. (2013) ). 8 We elaborate this argument in Section 5. 9 We refer to the excellent study of Black and Devereux (2011) on recent developments in intergenerational mobility. 10 Lee and Seshadri (2019) also study the mechanisms underlying the ICI by focusing parental investment on children's human capital where fertility is exogenous. endogenous mechanisms such as human capital accumulation and assortative mating. 11 However, the paper abstracts from one of the most important policy analyses, income taxation, which directly impacts labor (and hence labor income) and indirectly impacts time investment (and hence children's education which is an important source of their income). We incorporate their structural model with a parametric tax function and show that income taxes can significantly change socio-economic conditions.
Motivational Example
We present a motivational example to provide some insights into the effects of progressive income taxes on the ICI. We consider a two-period model. In the first period, altruistic parents allocate their time endowment between labor, leisure, and time investment in children's productivity, which is also impacted by parental income. In the second, children observe their marginal product and maximize their utility. Households pay taxes according to T (y) = y − λ y 1−τ . There is no bequest choice, therefore, the after-tax income (consumption) is equal to λ y 1−τ . Most of the macro studies in the literature are unable to generate enough intergenerational correlation even though they model the bequest choice. 12 We use backward induction to solve the households' problem. First, the children solve: where y c , y p are the incomes of children and parents, respectively, d is the parental time investment, and w c is the marginal productivity of children's labor. Let U c be the indirect utility via the optimal solution. Parents with w p marginal productivity solve: 13
Assuming u(c) = log c and v(x) = x 2 2 , the optimal choices imply
,
11 Most of macro studies using a dynastic framework are unable to generate enough intergenerational persistence. Alvarez (1999) and Cordoba et al. (2016) show the key assumptions needed to generate such persistence in a macro model.
12 Cordoba et al. (2016) show the conditions to generate the ICI with bequest motive by focusing on the elasticity of consumption across periods and across generations. See also Cordoba and Ripoll (2019) . 13 Altruistic coefficient is set to one. ∂ d i are the elasticity of the marginal productivity with respect to parental income and time investment, respectively. 14 Most studies in the macro literature assume that these elasticities are exogenous and constant across households. If this was true, then the progressivity rate (including the existence of the tax system) would not change the ICI. However, there are a lot of heterogeneity in the data in terms of family types. For example, the elasticity of children's income (which is a proxy for wages) with respect to parents' income is only 0.25 if parents have at most high school degrees. 15 The same elasticity is 0.48 if parents have at least some college degree. Similarly, the elasticity of children's income with respect to parents' time investment is 0.18 and 0.61 when parents are at most high school graduates and at least some college graduates, respectively. 16 All these simple elasticity calculations from the raw data suggest that there are various complex dynamics including the household formation and differences in investment productivity in forming households. Despite its crudeness, this example shows us the need for a structural model for a fair analysis of the relationship between income taxation and the ICI. 17 
Model
The model is an extension of the dynastic framework of Barro and Becker (1989) where each altruistic generation lives for a T period. Agents are either children, who do not make any economic decisions, or adults, who can be either females ( f ) or males (m), and decide the fertility and time allocation between labor, leisure, and time investment on children if they have any in each period of their life cycle. The model assumptions are similar to those in Gayle et al. (2017) , who do not focus on policy implications on the ICI. Yet, we particularly focus on the impacts of income taxation not only on the life cycle outcomes but also their implications on the ICI. To make our model more tractable and to provide more insightful results, we assume that two adults get married according to a marriage matching function in the first period of adulthood and form a unitary household and do not divorce through their life cycle. There are a couple of reasons for this assumption. First, single households face tighter time constraints and their children potentially receive less parental investment due to a non-existing parent in the household. 18 Even 14 The optimal allocation equations are not necessarily in closed form solutions since the elasticities can be endogenous. 15 The correlation is calculated using the average household income earned between ages 30 and 40. Though, we obtain similar results using different incomes. 16 The elasticities also differ across genders. Our estimates are also in line with Ramey and Ramey (2009) . 17 Holter (2015) introduce heterogeneity through parental education in his model, yet, the model lacks an important channel, fertility choice, which is crucially important in the parental investment and the persistence of income correlation.
18 See Bernal (2008) and Gayle et al. (2015) .
if they can receive non-existing parental investment, we cannot observe it from the data. 19 Second, children raised in a single-parent household may get married in their adulthood which can impact their labor decision and hence their labor income. Therefore, the impact of tax policy on ICI may not be precise since income taxation is affected by marital status in the US. 20 Third, marriage is not a choice in our model but individuals are matched according to a matching function which depends on their characteristics. The matching function helps us to capture the nonrandom formation of families, which might affect the degree of investment in children as well as the family labor supply response to different tax policies. Finally, divorce is not a choice due to the same reasoning above. 21 The timeline of an agent is as follows: Agents are children when they are 0-17 years old. Children consume a share of the household income during childhood, and the share depends on household characteristics. The childhood period is divided into two periods: the early childhood period (ages 0 to 5) and the late childhood period (ages 6 to 17). 22 The division of childhood into two periods is important for our analysis as we concentrate on early childhood. A growing literature in economics that analyzes the impacts of early investments on children life outcomes emphasize the importance of this particular period (See Cunha et al. (2006) and Cunha and Heckman (2007b) ). Our objective sheds light on the impact of income tax policy on parental investment, and consequently on the human capital formation of children.
Children become adults at the age of 25 and get married according to a marriage matching function. 23, 24 Married adults form unitary households. Households make fertility decisions until the age of 45 after which adults are infertile. The time allocation decision is discretely made until the age of 55. Labor market time can be either no work, part-time, or full time. Similarly, the time investment on children can either be low, medium, or high. The intensity of mother and father times can be different and model allows the discrete time investments of parents to affect human capital formations differently.
Agents' lifetime invariant characteristics, which are their gender (g ∈ G = { f , m}, female and male), their education (e ∈ E = {LHS, HS, SC,COL}, less than high school, high school, some college, and college), and labor market skill (η ∈ [η, η]), are denoted by x g = (e g , η g ). At the age of t, a household ( f , m) chooses a discrete choice vector a t = (h f t , h mt , d f t , d mt , b t ) which consists 19 How marital status impacts parental time investment and how tax policy can affect this decision is an important and interesting policy question which we will leave as a future study.
20 Chetty et al. (2014) shows that family stability is an important component of higher income mobility. Our assumption on marriage without divorce creates a base for us to show the causal effects of income taxation.
21 Potential divorce decisions can play an important role on intra-household allocation (see Chiappori et al. (2002) ). We leave this framework for future research as well.
22 Therefore, there can be two children in the household who are in different childhood periods. 23 The lower bound of the age is similar to the age restriction in most of labor and public finance studies. 24 Marriage is not a choice, but the marriage matching function is designed to recover empirical moments related to marriage decisions.
of household market work time h t = (h f t , h mt ), time investment in children d t = (d f t , d mt ), and whether to have a child b t . 25 Let A represent the feasible set of action vectors. For each age t, a vector of state variables− the history of past choices, time invariant characteristics, and the gender of each child− is denoted by z t = (a 25 , . . . , a t−1 , ζ 25 , . . . , ζ t−1 , x f , x m ) where ζ is a dummy variable and denotes whether a newborn child is a female. 26 Per-period utility derived by choosing a t is history dependent and is represented by
where c t is the consumption of adults and θ a t is the dis/utility of time allocation and ε a t is perperiod additive choice specific shock, which is distributed according to an Extreme Value Type I distribution, which is a standard assumption in empirical literature. Households' per-period budget constraint is
where α(z t ) is the per-child consumption share of disposable income, N t is the number of children in the beginning of the year,
is the household income where w gt (z gt , h gt ) is the labor income of gender g, and T is the tax function. Note that α(·) is state dependent, which allows us to capture differences in expenditures on children made by households with different incomes and characteristics. Moreover, the tax function is very general in the current form and the function includes government related transfers. 27 The budget constraint shows that there is no borrowing or savings decision, which could be important for allocation of good resources across time. However, in an excellent survey on educational outcomes of children, Heckman and Mosso (2014) show empirically that there is little evidence of the importance of credit constraints on educational outcomes. Moreover, Cameron and Heckman (2001) find that parental background and family environment is more important than the credit constraints. In macro studies, Han and Mulligan (2001) and Holter (2015) find that the impact of borrowing constraints on the ICI is very small compared to the impact of parental investment. 25 After the age of 45, b t = 0. 26 The gender of a newborn is modeled to be equally likely. However, the exact gender composition of children in a household is somewhat endogenous in our environment, since the decisions are affected by the history and the well-known empirical finding that parents have a preference for gender balance in the sex composition of their children (see Angrist and Evans (1998) ). 27 The literature on the impact of the government transfers is extensive. For example, Dahl and Lochner (2012) show that targeted earned income credits can play an important role in children's cognitive skills. However, they do not specifically model the parental time investment and fertility choice, which is very important in our analysis.
The expected utility from the life cycle of household i at the beginning of life cycle is:
where β is the discount factor, and I o a t be the indicator variable of the optimal discrete choice of a household with a state variable of z t . Household i's expected utility from their children is
whereν, v are altruistic coefficients and 0 < v < 1 which captures the diminishing marginal returns from children, N is the number of children in the household at the end of the fertile period, F and M are the number of female and male children, G(·, ·) is the matching function, and U n (x f , x m ) is the expected utility of the household of child n. 28 The aggregate utility of the household (dynasty) i is the sum of the utility from life cycle and the utility from children:
We introduce functional forms and estimation strategies in the following subsections. We start with the parametric tax function.
Tax Specification We assume that the income tax function has a parametric form:
where w is the household income and n is the number of children. 29 Without the family size component, this functional form is used by Heathcote et al. (2017) , and known as the HSV specification in the literature. 30 This specification has two restrictions. First, it does not allow a lump-sum transfer (T (0) = 0). However, a little income can be largely rewarded through this system, which is similar to the outcome of the earned income tax credit program in the US. Second, the tax function is either globally convex or globally concave depending on the value of τ, which makes marginal 28 The matching function provides a probability of the marriage of a male and female with x m and x f invariant characteristics, respectively. The quantitative analysis uses the empirical moments of the marriages.
29 Feldstein (1969) introduced this form without family size component (see also Benabou (2000) , Benabou (2002) , and Heathcote et al. (2010) ). 30 There are four main specifications for tax function in the literature (see Guner et al. (2014) ). Among those, the HSV specification is the best to provide fine estimates when the average taxes are negative (see Kurnaz and Yip (2019) ). We also find that the model fits the data better when the taxes are in the HSV specification in the Online Appendix. taxes monotonic. Data evidence supports this restriction for a large range of income. Despite its minor restrictions, this specification provides a very useful as the impact of the progressivity rate can easily be analyzed. Note that the progressivity rate is
. When τ > (<)0, the tax system is progressive (regressive). When τ = 0, then taxes are flat. Note that progressivity rate plays an important role in shaping income inequality. In addition, the empirical literature shows that the ICI is lower in countries whose tax code is more progressive. 31 Our counterfactual analysis will show whether this observation is causal. We consider the labor income, w, as the pre-government income, and w − T (w) as postgovernment income, which is pre-government income minus total taxes (federal, state, and social security taxes calculated via TAXSIM 9.2, a tax simulator of NBER) and plus benefits such as cash transfers (AFDC/TANF, SSI, and welfare receipts). 32 We differ from Heathcote et al. (2017) by allowing λ and τ depend on the number of children. The family size component is very important in the US tax code, not only for tax liability differences but also for benefits. 33 We estimate
for each n ∈ {0, 1, 2, 3, 4} and report parameters in Table 1 . 34 If the family size is ignored, the progressivity rate is τ all = 0.1822, which is close to the estimate (τ HSV = 0.181) of Heathcote et al. (2017) . However, we observe that τ n changes by family size and is generally lower for families with less children. The reasons are (i) tax benefits are relatively lower toward higher incomes, and (ii) the welfare transfers to the poor households are very large and these facts drastically reduce the average taxes of families with children. Consequently, the progressivity rate is mainly increasing in the size of households.
Using the estimates in Table 1 , we plot average and marginal taxes faced by differently sized households in Figure 1 . The parametric tax function fits the data well for each family size.
Household Income Specification Household income consists of the sum of individual incomes.
The realized individual income, w gt , of gender g at age t > 25 is assumed to consists of three components: the interaction of the labor productivity with labor hours, work experience, and innate 31 Jantti et al. (2006) show that the correlation in Nordic countries is almost half of the correlation in the US. Kleven (2014) shows that the progressivity rates in Scandinavia are higher than the rate in the US.
32 Please see Heathcote et al. (2010) and Heathcote et al. (2017) for further details. 33 The number of children changes tax credits such as the earned income credit and the child tax credit. In addition, the welfare benefits depends on the federal poverty level, which is affected by the number of children. 34 We also provide the tax parameters for different post-government income levels in the Online Appendix in Table 15. Ales et al. (2015) ) and ensures labor is the main source of income of households. All taxes, benefits, and incomes are converted to 2005$s. We estimate λ and τ by ordinary least square (OLS) using Equation (2). Note2: According to NIPA 
The first component, W gt (e, h gt ), captures the interaction between agent's education and her market labor hours. Since we have a discrete choice model, W g (e, h gt ) depends on h gt in a nonlinear manner− full-time work pays more than twice as much as part-time work. 36 The second component, H g (h g25 , ..., h gt−1 ), represents the return of the experience in income and depends on the type of experience, part-time or full-time. This component specifically captures the genderspecific depreciation of human capital, as empirical evidence suggests that the depreciation is critical for females. The third component, η g , captures the gender-specific unobserved ability to earn income. 37 We show the estimation results in Table 13 .
Education Production Function Specification Most of labor studies show that parental investment is much more important than pre-birth conditions (see Black et al. (2019) ). In addition, timing of parental investment is important on the children outcomes (see Cunha and Heckman (2007a) ). Moreover, Restuccia and Urrutia (2004) also shows that early childhood investment in education is 35 In particular, we estimate ln w gt = δ 0 + δ 1 age × education + δ 2 age 2 + ∑ 36 See Altug and Miller (1998) , , , and Gayle et al. (2017) , who document these features of the recent labor market. 37 The fixed effect estimation uses the following equation: η g = ϕ 0 + ϕ 1 race + ϕ 2 gender + ∑ e ∑ r ϕ er 1 er where e, r refer to education and race, respectively. more important in the persistence in intergenerational income. Therefore, we particularly focus on the early childhood investment of parents. We specify an education production function to account for exogenous parental invariant characteristics, x = (x f , x m ), as well as endogenous parental time investment (d f , d m ) and parental income (w f , w m ). Also, we consider that the education of children can be affected by their gender as well as the number of young siblings in the household, S −5 , which can potentially reduce the impact of parental time investment. Let the characteristics of a child of gender g be represented by x g = (e g , η g ) where e g denotes the education of the child, and η denotes the child's market ability. The characteristics of the child are determined by the following equations:
wheret is the age of the child; ω is the luck component and independent ofη . In the empirical implementation, Γ andΓ are both linear functions. We refer to Gayle et al. (2018a) for more details on the education production function. The estimation results are shown in Table 14 . We find that the parents' educations positively impact the children's education ("nature"). Also, we observe that parental time investment impacts the potential educational outcome more than parental income. The significant impact of time investment highlights the importance of the parental time allocation, which is affected by income taxation. The impact of taxes, though, is complicated. First, an increase in the tax rate would reduce labor market time which could increase time investment. On the other hand, the increase in the rate reduces the return to parental investment, which can make parents reluctant to invest more time. The complex impact of taxation highlights the importance of our analysis. Next, we briefly state how we use and measure time investment from the data.
Our data source is PSID, which does not include how much parents spend time with children until 1997. 38 We follow Gayle et al. (2015) and compute the time investment as the deviation of housework hours in a particular year from the average housework hours of non-parents by gender, education, and year. 39 Negative values are set to zero and childcare hours are zero for childless households. The intensity of time investment can be quite different for mothers and fathers. For instance, white mothers in our sample spend, on average, 724 hours annually for their children, while the corresponding average for fathers is only 129 hours in 1975. 40 This large difference 38 The Child Development Supplement (CDS) is collected as a component of PSID starting with the 1997 waves. The focus of this supplement is the dynamic process of early human capital formation. Our study focuses on two generations of PSID and hence we cannot use CDS. 39 Many studies used this approach (see Hill and Stafford (1974) , Leibowitz (1977), and Datcher-Loury (1988) ). 40 The average childcare hours in the American Time Use Survey 1975 wave dataset are 721 and 231 for white mothers and white fathers, respectively. urges us to define the intensity levels for fathers and mothers separately, as fathers' and mothers' time are different inputs to the children's education production function and marginal increases in either can have different effects. This implies, for instance, that a mother showing a medium time investment might, in fact, be spending more hours in practice than a father spending the full time investment.
Marriage Matching Function A marriage matching function is used to assign the spouse for the individual at age 25 in each generation. The matching depends on observed characteristics in terms of education, age, and past labor supply. As in Gayle et al. (2018b) , household matching with respect to education is highly assortative, as is to be expected. Due to stationary nature of our estimation, the same matching function is applied to individuals from all generations, although, the assortativeness of matching in the marriage market has increased over time.
Utility Empirical Specification
We can write the utility function, u a t (z t ), as a function of only the discrete actions by substituting the binding budget constraint and assumingũ(.) to be linear. We use a parsimonious set to capture the leisure implications in the utility function of household choice combinations. More specifically, there are 17 dis/utility levels corresponding to the combinations of labor supply choices of females and males (eight parameters), the combinations of time investment choices of females and males (eight parameters), and a choice for the birth decision (one parameter) in the household. 41 Note that the action of no birth, no work, and no time investment by each spouse is chosen to be the base action, and all related estimates capture the utility conditional conditional on the base action. 42 Let the disposable income be represented byw t := w t − T (w t ). The empirical specification of the period utility can be written as:
where 1 is the indicator function, and race can be either white or black. 43 Table 11 presents the related estimates. We find that the utility of parents is increasing in education and is decreasing in the number of children. Moreover, we observe that time devoted 41 The choice set is restricted to the possible actions depending on the state as the household can only invest in their children if they have a child that is less than five years old. 42 In fact, there are nine choices of time allocation for each gender and there are 9 × 9 × 2 choices to be estimated, which is technically hard. For simplicity, we link labor market decisions of spouses and time investment decisions of parents and reduce the required number of estimation parameters to 17. 43 The households, in which both spouses have less than high school degrees, are considered as the base. Therefore, if less than high school graduates are nonparents, their marginal utility of disposable income (consumption) is α 0 and if they are parents the marginal utility is α 0 + α 1 .
to labor market decreases utility except for the household working full time. In addition, the estimates for the time spent with children vary a good deal, which can be attributed the fact that not all childcare activities provide leisure nor are they labor (see Godbey and Robinson (1999) ). Finally, we see that the birth decision reduces the instantaneous utility, which can be considered as the cost of the psychological and biological costs of the postpartum period.
Shocks and Choices
We summarize shocks and choices and their timing. There are four main shocks in our model. The timing of the realization of these shocks is crucial to understand the model predictions. The first shock is embedded in the matching probability, G(x m , x f ), and is realized at the beginning of adulthood, at the beginning of age 25. The second shock, ε a t , is on the per-period utility and is realized at the beginning of each age during the adulthood and is i.i.d. across households and time. Households make choices after realization of the shock for every age. The third shock,η, is on the unobserved ability in the labor market, which is realized at the beginning of adulthood, at the beginning of age 25, and is persistent over the household life cycle but independent across parents and children. The final shock, ω , is on the children's educational outcome, which is realized before adulthood starts, at the end of age 24, and is independent across generations.
Model Discussion Before providing a detailed analysis, we discuss the model. Our model takes the returns from participating in the labor market as exogenous while the incomes of households are endogenous through labor supply decisions. The time endowment, which can be spent for work, children, and leisure, is fixed for each spouse. Therefore, the allocation patterns of time investment should reflect the opportunity cost of foregone earnings which are exogenous, given the nature of the job (part time or full time), past participation (experience), education (human capital), ability, and gender. In this respect, our model is a partial equilibrium model and the labor supply behavior of our households cannot change the offered wages for different tenure and human capital combinations in the market. However, given wages, households can optimally choose the life cycle earnings by targeting the specific experience and participation decisions precisely. Moreover, these choices affect the choices of the future generations through the labor market earning channel. In particular, parental choices create a dynamic problem that impacts children's adulthood states and therefore their future choices. Consequently, the changes in the expected future outcomes of children, which are the proxy of the children's value to parents, can alter parental individual decisions. This aspect of our model sets it apart from the standard life cycle models in terms of effect of labor market earnings.
Data and Estimation
The estimation is conducted using data from the Family-Individual File of the PSID 1968 PSID -1997 waves. This sample consists of 12,051 males and 17,744 females; these individuals were observed for at least one year during our sample period. We restrict our main analysis to white individuals only. Various equations estimated the corresponding relevant subsamples from the initial sample. Estimation of the earnings equation requires the knowledge of the last four years of labor market history. This requirement, for instance, eliminates observations of individuals without at least five years of sequential observations. Parental time investment in a child during her/his early life requires us to observe children before the age of 16; therefore we excluded parents observed after that age. We also exclude parents with missing observations during their children's lives. Since we model the family, if there were missing observations for the spouse of a married individual, then that individual is excluded from our sample. With all these main restrictions, the sample contains 89,538 individual-year observations. Table 12 shows the summary statistics.
Our model is a unitary model without divorce. 44 Consistent with the model, we use data on married couples. The no-divorce restriction ideally requires the estimation to be done using lifelong married couples. However, this will practically leave us with a very limited amount of data to conduct a meaningful inference, but making our sample non-representative of the overall population. As in Gayle et al. (2017) , we mitigate this issue by using two subsamples in the model estimation. Briefly, the first sample consist of all individuals that meet the above restrictions and who are married for at least one year in our sample. This is a sample of 41,448 individual-year observations and is used to estimate all the first-stage equations required in the structural model (i.e. education production function, earnings equation, the marriage market matching function, and the household choice probabilities). The sample of married couples who remain married over the years observed in the PSID construct our second sample of 32,144 individual-year observation and this is used to estimate the utility parameters.
A brief summary of our sample shows that the lifetime married sample is on average about the same age as the ever-married sample. All individuals in both samples are married by construction. The female-to-male ratio is 60% in the ever-married sample. 45 In terms of education, the lifelong married sample have slightly higher education, though this not statistically significant. Individuals have more children in the ever-married sample. In the lifelong married sample, annual labor income and labor market hours for individuals are higher. 46 In the ever-married sample, adults have 44 See Fernandez and Rogerson (2001) and Fernandez et al. (2005) for theoretical and empirical models that use the unitary household formulation to introduce marital sorting in a dynastic model. For a dynastic model with a non-unitary household, see Gayle et al. (2015) . 45 It is equal to 50% by construction in the life-long married sample, since we observe the same family over years. 46 This is consistent with the fact that child-bearing potentially reduces labor market participation, especially that of women Gayle et al. (2017) . more housework hours and spend time with children on average. 47 However, we note that none of these differences are statistically significant. A similar pattern holds for the children's generation as well. In fact, as the model is stationary, the children's generation is needed only to estimate the education production function.
Estimation of intergenerational models with explicit life cycle components is not trivial in general. There are both identification/econometric issues and computational issues to be solved. On the identification side, choice-specific utility parameters can only be identified relative to a benchmark choice (Newey and McFadden (1994) ). 48 We use the multistage framework developed in Gayle et al. (2018b) using data from the PSID. In this framework, we use forward simulation (see Hotz et al. (1994) ) to solve the computational cost of calculating future states and the alternative value function representation derived in Gayle et al. (2018b) to construct the moment conditions generalized method of moments (GMM) estimator. 49 The estimation assumes a stationary environment in terms of dynasties, which grants the value function representations that help us construct the moment conditions.
The estimation can be summarized in four steps. In step 1, the equations for (i) earnings, (ii) intergenerational education production, and (iii) the marriage market matching (at age 25) are estimated. In step 2, conditional choice probabilities (CCPs) of household decisions are estimated. In step 3, using the stationary assumption, we derive alternative value function representations. In step 4, the Hotz-Miller inversion is used to form moment conditions for a GMM estimation of the remaining structural (utility function) parameters of the model. 50
Model Fit
In this subsection, we describe how our estimation fits the data. We present the parameter estimates first and then describe the model fit measures based on statistical tests and summary table outcomes from solving the model numerically and simulating 10,000 synthetic generations.
We assess the fit of the model both statistically and graphically. The statistical overidentifying J-test cannot reject the overidentifying test at the 5% level. The other two criteria require us to 47 This is consistent with the higher number of children in the ever-married sample. 48 This identification problem in utility based discrete choice models is well known in the literature. 49 As the life cycle is modeled from age 25 to 55, the estimation is computationally a challenging task. 50 The discount factors are set as β = 0.813,ν = 0.795, and v = 0.111 (see Gayle et al. (2017) ). The discount factor is smaller than typical calibrated values in macro environments (0.95 − 0.99); however, recent micro studies find much lower values for the discount factors (see Arcidiacono et al. (2007) and Gayle et al. (2015) ). The value of the intergenerational discount factor,ν, implies that the parents value their children's utility by a factor of 79.5% of their own utility. This value is within the same range of values obtained by studies calibrating dynastic model (see Rios-Rull and Sanchez-Marcos (2002) and Greenwood et al. (2003) ). The last discount factor associated with the number of children, v, implies that the marginal increase in value from the second child is 0.68 and 0.60 from the third.
solve the model numerically. We numerically solve the model and simulate 10,000 synthetic generations. Using the simulated outcomes, we first compute the unconditional choice probabilities of household labor supply, fertility, and parental time with children and compare them to the unconditional choice probabilities computed from the data. Visually, our estimated model can successfully replicate the observed choices in the data well. One can interpret the fit of the model form this exercise as a visual representation and aggregated summary of the restrictions in the J-test as these are the aggregates of the moments targeted in estimation. We present the results of this comparison in the Table 3 below the Data and Simulation columns.
Counterfactuals
In this section, we conduct four counterfactual exercises to quantify the role of income taxation in the life cycle decisions and in the ICI. 51 In particular, we study the effects of the progressive and family size dependent taxation, which are the key features of the US tax code. First, we create a baseline counterfactual (NT) in which households pay no (zero) taxes, i.e. they consume all of labor income. In counterfactual II (FT), households face a flat tax rate (18%) regardless or their size or income. The rate (18%) is chosen to fulfill a similar government spending requirement across counterfactuals. 52 In the counterfactual III (TWP), households face a progressive tax system. Finally, in the counterfactual IV (TWC), the average tax rates depend only on the household size. Although the taxes are flat for same-size households, taxes are regressive in a way that the average rate is lower for households with more children. We summarize the taxation in each counterfactual in Table 2 .
We calculate several life cycle statistics to compare the effects of different tax regimes. Later, given the synthetic dataset, we calculate the ICI and compare the results to the estimates obtained from the data.
We present the averages of the probabilities of discrete choices in Table 3 , which we briefly discuss. The simulation column shows that our model fits the data well. Moreover, while taxes do not influence males' choices, they greatly affect females' choices. The female labor force participation remarkably decreases from NT to FT. The decline is more severe from NT to TWP. Finally, it is important to note that the households' fertility behaviors are also affected by the tax regime. We see that income taxes increase the probability of birth decision. 51 The abbreviations NT, FT, TWP, and TWC, refer to "no taxes", "flat taxes", "taxes with progressivity", "taxes with child benefits", respectively. We also refer Simulation as Sim in the figures. 52 There are two different approaches in the literature to compare environments whose governments are revenue equivalent. Either the per-capita tax level or the ratio of the tax collection to the GDP is closely set to each other. In our case, the 18% tax rate satisfies almost both approaches. Note: The numbers in each cell are rounded to second decimal and refer to the average probability of choosing action in a year over life cycle. Note: All income values are in 2005 $s. Time allocation outcomes are the averages of decisions from the set of {0, 1, 2}, where 0, 1, and 2 represent no, part, and full time, respectively. Children row represents the average number of children across households at the end of fertility age (45). Children (HS) and Children (COL) rows represent the number of children in the households in which females are high school and college graduates, respectively.
Life Cycle Analysis
In this subsection, we analyze the life cycle differences across counterfactuals. First, we transform the probabilities stated in Table 3 into the average life cycle outcomes and show them in Table 4 . Labor supply (income) responses to taxes vary across genders. While there is not much differences in labor supply and income for males, there are large variations in the female's. The percentage reduction in the female labor supply from NT to TWP (22%) is more than twice the reduction (9%) from NT to FT (and TWC). These results imply that elasticity of labor supply is very low for males and high for females, which is in line with empirical literature (see Saez et al. (2009) ). In addition, we also observe variation in the time investment in children which is mainly due to the variation in the number of children.
Fertility behavior is quite responsive to income taxation. Across counterfactuals, we observe a negative relationship between household income and fertility, which is in line with Jones and Tertilt (2008) , who document the negative relationship using Census data. 53 From NT to FT, the average number of children in the households increase by one. 54 Also, the increase is more than two from NT to TWP. To understand the reasons of fertility responses to taxes, we link the impact of taxes on the utility and potential responses to the impact through fertility behavior. Taxes reduce not only per period utility (consumption) of parents but also the utility from the life cycle utility of children as children's per period utility is reduced too. Therefore, the households increase their utility by increasing the number of children, although households get a disutility just after the birth (see Table 11 ). These facts are valid both for flat and progressive taxes. However, the impacts are much stronger via progressive taxes. Consequently, we observe much larger increase in the fertility rate in TWP.
We also study the differences in fertility rates between college graduate and high school graduate females within counterfactuals. We find that college graduate females tend to have more children than high school graduates, which is in line with Black et al. (2013) , who show that elasticity of fertility with respect to male income is positive when females are more educated. The differences vary across counterfactuals. The lowest difference is in NT, since college graduate females labor is not taxed and females work in the labor market heavily. The difference increases from NT to FT due to the existence of taxes. We also observe that the differences of FT and TWC are quite similar. Yet, the difference in TWC is slightly higher, since households get more tax benefits by having more children. In fact, the child benefits are much more valuable for college graduate females as their average tax rates fall by having an extra child. Therefore, we observe a slight higher fertility rate in TWC compared to the rate in FT for college graduate females. Finally, the highest difference is in TWP. The progressive taxes reduces the net return to labor of college graduates so high, therefore, households tend to have more children (see aforementioned explanations).
Next, we analyze the impact of taxes on the labor income during the life cycle. First, we observe that regardless of educational differences, males' labor incomes across counterfactuals are quite similar to each other during their life cycles (Figure 2) . However, females' labor income responses to taxes quite vary (Figure 3 ). This result mainly stems from the gender wage gap (see Table 13 ), which is a well-known fact in the empirical literature. Due to the gap, females can be inferred as secondary earners. 55 Therefore, females' labor is more sensitive to tax changes as their first dollar earnings is taxed at a higher rate due to the jointness of the US tax code. 56 Moreover, the impact of gender wage gap is strengthen by the education wage premium (see Table 13 ). Due to the premium, taxes relatively reduce the return to labor of college graduate females more than others. In particular, we observe that the highest difference in the income of high school graduates across counterfactuals is around $400, while the difference can reach more than $10,000 for college graduates. 57 We also note that the assortative mating enhances female labor supply responses. 55 Most public finance papers make this assumption based on gender wage gap (see Kleven et al. (2009) ). 56 The tax unit is the household income in the US. 57 The largest differences occur between NT and TWP because households respond to the progressive taxes more Since a college graduate female is likely to get married to a college graduate male, her first dollar earning is taxed at a much higher rate compared to the first dollar earning of a high school graduate female, who is likely to be married to a high school graduated male, whose income is, on average, lower than a college graduate male's income.
Discussion Above, we specifically provide the outcomes of the initial (parent) generation, because we want to present the impact of policy analysis for the "current" generation, which is very important for policymakers. 58 The results, of course, would be different for the second (child) generation, which is represented in the Table 5 . We observe slight decreases in the female labor supply and almost no changes in males' labor supply. We see a decrease in the incomes of each spouse due to lower educational outcomes (see Table 6 ).
than flat taxes. 58 Most of the time, a potential policy that favors future generations but hurts current generation is not implemented due to political reasons. Time allocation outcomes are the averages of decisions from the set of {0, 1, 2}, where 0,1, and 2 represent no, part, and full time, respectively. The children row represents the average number of children across households at the end of fertility age (45).
Government Revenue We also briefly mention government revenues (tax collection) across counterfactuals. Using the per-capita taxes collected from each generation from Table 4 and 5, the ratio of total taxes to the total income (GDP) is very close to 0.18 in each counterfactuals (FT, TWP, and TWC), and therefore the governments in counterfactuals can be considered revenue equivalent governments.
Intergenerational Analysis
In this subsection, we focus on the parental investment and educational and economic outcomes of children. Table 6 presents the parental income (both before and after tax income), parental total time investment, and the number of children not only for all parents as well as parents with high school and college degrees. 59 As shown in Table 4 , the intensity of human capital investments is altered by income taxation. In particular, we see that parental total time investments are the lowest (highest) in NT (TWP) than in all other counterfactuals. If the education production function did not depend on other factors, we would expect the lowest (highest) educational outcome for children in NT (TWP). Yet, Table 4 shows completely opposite outcomes. This is mainly because there are other components in the education function. The most significant one is the number of existing siblings less than five years old. In fact, we observe the lowest (highest) fertility in NT (TWP). Therefore, we can infer that per-child time investment is the highest (lowest) in NT (TWP), and highest (lowest) educational outcome for children is observed in NT (TWP). With similar intuition, we observe similarity in the educational outcome of children between FT and TWC as both parental time investments and the number of children are very close to each other. However, high school graduate parents have less number of children in TWC than in FT. Therefore, per-child time investment is higher which yields a higher educational outcome. This result is, in particular, important since it can impact income mobility because when children are more educated, they have chances to move on social ladders. In the next subsection, we measure the ICI. Table 7 provides the ICI for the model simulations as well as for the counterfactuals, using different measures of the permanent income. 60 Before discussing the specific effects of the counterfactuals on the ICI, we note that the ICI in the data and in our simulation are close to each other. If the ICI is calculated using the average income from age 30 to 40 (as a proxy of the permanent income), the model simulation produces 88% of the correlation in the data. This fact is notable since this is an independent source of model validation− these correlations are not targeted moments in the estimation stage. We focus particularly on the average income from age 30 to 40 to measure the ICI by following Haider and Solon (2006) who find that years income earned around the age 40 are the best proxies for permanent income. 61 However, our qualitative results hold for different measurements.
Intergenerational Correlation in Income
The NT regime produces the highest ICI (0.27). Moving from a no-tax environment to an environment with flat taxes, we do not see much change in the ICI (0.26). The correlation slightly decreases because income taxes create a substitution effect and reduces labor income. However, this does not create that much variation across households. One of the biggest changes is in the educational outcomes of children. We observe that these outcomes are lower in FT then in NT. However, this reduction is very similar for households with different levels of educations. There-60 ICI differs from the income elasticity as the correlation is calculated as
and income elasticity is measured by cov(y p ,y c ) var(y p ) . For instance, if the variance of parents' (y p ) and children's income (y c ) are the same, the two measures produce the same numerical value. Having a lower β is then associated with a higher income variance in the children's generation. 61 The literature measuring the ICI targets to use permanent incomes of parents and children and creates some proxies. There are well known econometric issues in the calculation of intergenerational correlation with permanent income proxies. One major problem is the attenuation bias due to classical measurement error. To alleviate this, permanent income is generally approximated by averaging annual incomes from multiple years. One other econometric issue is the so called life cycle bias that arises since the incomes used for approximation correspond to a particular period in the individuals' life cycles. The survey of Solon (1999) on the intergenerational mobility literature discuses issues related to using incomes from different parts of the life cycle to proxy the permanent income. See also Solon (1989) for more measurement discussions on the proxies and Solon (1992) for a particular focus on the US correlation. All income values are the averages of the household incomes from the age 30 to the age 40. Education outcomes are the averages of {1,2,3,4} (LHS, HS, SC, and COL). Time investment is the average of annual choices of {0,1,2} (no, part, and full time). Children row represents the average number of children in the household at the end of fertile period. fore, we do not observe as much variation in the ICI. The ICI in the counterfactual TWP is 0.20, which is much lower compared the correlation in NT. 62 The reason for this decrease is the increase in the fertility rate (quantity) and the decrease in the educational outcome of children (quality). First, as explained in Section 5.1, progressive taxes impact female labor decisions dramatically. For the parental generation, the reduction in the labor supply basically increases females' nonlabor time, which could be used for time investment in children. In addition, the reduction in the labor supply reduces the labor income and hence the dynastic component of the utility. To compensate the reduction in not only the life cycle component but also in the dynastic component of the utility, households increase the number of children. In the meantime, although the total time investment increases, per child investment is reduced because of the increase in the number of children. Consequently, compared to NT, the educational outcome of children falls to 2.76 and 2.75 for daughters and sons, respectively (see Table 7 ). 63 Moreover, Table 6 shows that the education of children for college graduate parents is the lowest in TWP. Since the variation in the educational outcome is reduced, we observe a more mobile society.
The ICI is 0.22 in TWC, which is lower than the correlation in FT. First, we observe that the fertility rate of TWC is slightly higher than the rate in FT. Moreover, the average educations of children are quite similar across TWC and FT. A natural question arises: why is the income mobility higher in TWC compared to FT? Table 6 shows that the educational outcome of children of college graduate parents are quite similar to each other. However, the children's education of high school graduate parents differ as the education levels are higher in TWC. This states that high school graduate parents have relatively more educated children in TWC and consequently their children's income is relatively far away from the parental income. 64 As a result, the income mobility is higher in TWC.
Next, we focus on the ICI across the agents with the same genders. In particular, we focus on the correlation between fathers and sons as well as mothers and daughters. Table 8 presents the ICI across genders. 65 We observe that the ICI is lower for the mothersdaughters relationship. While the differences in ICI across counterfactuals are similar for family income levels, we see changes at the individual income level. As stated in Section 5.1, while males' labor supply is barely affected by taxes, the impact on females' labor supply is drastic. The direct impact can be seen via the income levels. Table 4 and 5 show that the average income variation of males across counterfactuals is very small compared to the variation of females. Therefore, while the difference in ICI between NT and TWP is only three percentage points for males, the difference is eight percentage points for females.
Analysis on Gender Decomposition in Children
Next, we study the income distribution of children whose parents are either at the bottom or at the top quintile of income distribution. Table 9 shows the probability of children being in the bottom 20%, the top 50%, and the top 20% of income distribution conditional on their parents' position. The analysis below is specifically provided for the average household incomes of the ages between 30-40.
Intergenerational Transition in Income Distribution
For the lowest income parents, we do not observe drastic mobility difference across counterfactuals for the children at the bottom quintile or at the upper tail of income distribution. 66 Yet, the mobility pattern is very clear for the children at the top quintile. For example, the probability of a child being at the top quintile, while her parents are in the lowest quintile is 6.2% in the NT. The probability increases to 7.9% when there is a flat tax rate. Next, the same probability equals 64 In general, we can consider that whenever the educational outcome is close to parental education, children's incomes follow similar patterns with their parents and the ICI is higher. 65 The ICIs under the simulation show that our model captures the data well. Although we do not target these moments, the model successfully captures the ICI moments across genders. The only moment we could not capture is the ICI across mothers and daughters at the individual income level. 66 Although the probabilities are close to each other, the pattern supports the results in Table 7 . to 9.3% and 10.2% in TWC and TWP, respectively. This result is in line with the ICI stated above (see Table 7 ). For the highest income parents, the pattern is much clearer. For example, the rank of counterfactuals in terms of the probability of being in the top 50% of income distribution is NT, FT, TWC, and TWP. In particular, the probability is reduced by 2.4% by flat taxes. The decline is 6.3% when the taxes are progressive. These reductions are much higher for the probabilities being at the top quintiles. From NT to FT, we see 6.2% and from NT to TWP, we see a 10.3% reduction. Table 9 shows the importance of the tax regimes in the mobility of income distribution. Not only the existence of taxes but also the type of taxation matters. The flax tax rate system slightly increases the mobility. When the tax rates depend only on the size of households (TWC), the mobility increases again. Rather, if the taxes depend only on income and are progressive, we observe the highest mobility. Note: Income is the before tax household income. Each cell provides the probability of corresponding children when their parents are at the bottom or at the top quintile.
Robustness
The main results were based on white married households. We also calculate the correlation including the black households. Table 10 shows that the ICI's are larger than the ICI's in Table 7 , which is a well established fact in the empirical literature that income mobility is less for black households (see , and ). Yet, our qualitative results hold. 
Conclusion
This paper studies the impact of taxation on the intergenerational income mobility in a dynastic life cycle model in which households decide fertility and time allocation between labor, leisure, and childcare (time investment). After a careful estimation of a discrete choice model by following Gayle et al. (2017) , we encounter four different counterfactuals to observe the impact of each component of the US tax code: progressivity and child benefits. We analyze both the life cycle outcomes and the intergenerational link. Our results show that the existence and the type of the income taxation particularly impact households' optimal decisions. We observe that the existence of taxes and taxes with child benefits increases fertility. Importantly, we also see that if the taxes are progressive, fertility increases even more. These results stem from the reduction in the life cycle utility and in response to this reduction, households try to increase the utility through dynastic component. We also show that taxes mostly impact females' labor decision and males' labor is less sensitive to tax changes. This result is consistent with the empirical literature that finds the elasticity of males' decisions (labor in particular) with respect to taxes is very low, while the elasticities are much higher for females. This result originates from the gender wage gap, which makes males primary earners and increases the tax rates of the first dollar earned by females.
The intergenerational analysis presents that the existence of taxes slightly increases the income mobility across generations. Compared to a no tax environment, we see a large increase in the mobility due to higher fertility rates (quantity) and lower educational outcomes (quality), when income taxes are progressive. When the taxes are not progressive but are child dependent, we still observe an increase in the mobility but much less comparing to the increase due to progressive taxes. Although the impact of the child dependent taxes have a similar quality-quantity tradeoff with the impact of flat taxes, the variation in the impacts across educational groups are much higher, which causes higher mobility.
This paper sheds light on the intergenerational correlation of income by considering one of the most important policy tools of governments. We conclude by describing a couple of extensions that we leave for future research. First, we abstract from the marriage decision. One important component of the US tax code is marital status and the impact of taxation on single households' on the intergenerational correlation can be quite significant as the time constraints of singles are much tighter, and consequently, can create a large impact. Second, a potential increase in childcare hours without hurting income stream, which is known as parental leave and widely used in European countries, can impact the intergenerational correlation. Third, the differences in the correlation across races can be studied in a framework where welfare benefits and income taxation are separately modeled. Note: The excluded class is less than high school. Standard errors are listed in parentheses. Instruments: sibling sex composition (i.e., fraction of female siblings under age 3 and between ages 3 and 6) and age-earnings profile (i.e., linear and quadratic terms of mother's and father's age when the child was 5 years old).
Appendices Tables
Tax Function Estimates Table 15 shows the tax parameters of HSV specification for different post-government income levels, household income minus (i) federal taxes;(ii) minus state taxes; (iii) minus social security taxes (FICA); (iv) plus welfare benefits. We observe that the progressivity increases dramatically when the households receive welfare benefits. Therefore, it is important to use the PSID dataset to estimate the tax function. For example, if we used a Current Population Survey (CPS) dataset, the estimates would be τ all,CPS = 0.103 and λ all,CPS = 2.421 when family size is ignored. Table 16 shows estimates of Log specification (see Guner et al. (2014) ), which is:
where t(ỹ) shows average tax rate ofỹ, the normalized income (the ratio of household income to the mean household income). Figure 4 shows that although both specifications are good fits, HSV specification captures top incomes' rates better. Pre-government Income 
